An effective and expeditious method of the synthesis of a highly functionalized piperidines, catalyzed by nontoxic, recyclable and environment friendly sodium lauryl sulfate (SLS), via one-pot multi-component condensation of aldehydes, amines and β-ketoesters in water at room temperature, has been developed. This new protocol has advantages such as moderate to high yields of products obtained after simple post reaction workup. Structure of the synthesized compounds 4a-4j have been elucidated based on the 1 H NMR, 13 C NMR, FT-IR spectroscopy and elemental analysis.
Introduction
Heterocyclic compounds containing nitrogen atom are wide spread in nature and have significant practical importance because of their applications in medicine and agriculture. 1, 2 They are also used as functional materials. The development of new and efficient methods for the synthesis of N-heterocycles is one of the greater interests of modern synthetic organic chemistry. [3] [4] [5] Synthesis of complex heterocyclic molecules can be easily achieved starting from readily available starting materials in a single step multi-component reactions (MCRs). 6 In most of the cases these reactions are advantageous over the linear step-wise syntheses because of the operational simplicity, shorter reaction time, ecological concerns, low processing costs and avoidance of protection and deprotection processes. 7 Substituted piperidines are widely present in naturally occurring and synthetic drugs. 8 A variety of structural features are exhibited by synthetically prepared piperidines including many significant biological activities. Many methods have been extensively studied for the synthesis of piperidines because of their antihistamic, 9 anti-HIV, 10 anticancer, 11 antimicrobial, 12 anti-malarial, 13 antiinflammatory, 14 insecticidal 15 and other biological activities.
Recently, many MCRs have been reported for the syntheses of piperidine derivatives in the presence of L-proline/tetrahydrofuran (THF), used as catalysts. Some of these methods are having such draw backs as long reaction times, unsatisfactory yields or use of expensive catalysts. All these prompted us to develop a new simple and greener method of the synthesis of piperidines.
In the present communication we have reported a simple and efficient procedure of one-pot multicomponent synthesis of highly substituted piperidines by the reaction between aromatic aldehydes, anilines and β-ketoesters in the presence of SLS, used as a catalyst, under mild reaction conditions at room temperature (Scheme 1). SLS is cheap, readily available, versatile, environment friendly and recyclable. The reactions have been carried out in water, what eliminated the use of organic solvents. Scheme 1. One-pot multi-componet synthesis of substituted piperidines
Results and Discussion
Initially benzaldehyde (2 mmol) was treated with aniline (2 mmol) and ethyl acetoacetate (1 mmol) with water in absence of catalyst. No product was obtained at room temperature after 24 h ( Table  1 , entry 8). To determine the best experimental conditions, the reaction was carried out in the presence of 0.02 g SLS in water at 100 ⁰C. The reaction proceeded smoothly to give the corresponding functionalized piperidine in 30% yield after 24 h ( Several substituted benzaldehydes, anilines, methyl/ethyl acetoacetates (EAA) were examined under the optimized reaction conditions. Benzaldehydes with EWG (electron withdrawing) groups underwent the reaction with anilines efficiently to give the corresponding piperidines in moderate to high yields. Aldehydes possessing the EDG groups e.g. -CH3 were less reactive (Table 2, entry 9). The structures of newly synthesized compounds 4a-4j has been confirmed based on the 1H NMR, 13 C NMR and FT-IR spectroscopic and elemental analysis data.
The temperature seems does not have any significant effect on the products yield. The yields of the products did not also improved when the amount of SLS was increased. The results are presented in Table 3 . Based on previous literature records, 13, [16] [17] [18] [19] [20] [21] [22] [23] it is reasonable to assume following mechanism of the reaction. Piperidines 4 results from initial condensation of aromatic aldehydes (1) and β-ketoesters This reaction can be regarded as an efficient approach for the preparation of synthetically and pharmaceuptically important piperidine systems.
Conclusions
A general methodology of the formation of highly functionalized piperidines from commonly available starting materials, in presence of catalytic amounts of sodiumlaurylsulfate, via one-pot three component reaction is reported. The salient features of this protocol are good yields, mild reaction conditions, environment friendly, superior atom economy and the readily accessibility of the catalyst.
In addition, we proposed the possibility for the formation of piperidines via double Mannich-type intermediates.
Scheme 2. Proposed molecular mechanism
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Experimental
Materials and Methods
All the chemicals were received commercially and used without further purification. Melting points were determined in melting point apparatus, using open capillary tube and are uncorrected. NMR spectra were recorded with a Bruker AV III spectrometer at 400 MHz ( 1 H NMR ) and 100 MHz ( 13 C NMR) using CDCl3 as the solvent with tetramethylsilane (TMS) as internal standard. FT-IR spectra of compounds were recorded using KBr pellets on Shimadzu IR Affinity-1, Fourier-Transform infrared spectrometer.
General procedure
A mixture of aromatic amine 2 (2 mmol) and β-ketoester 3 (1 mmol) in 10 ml water was stirred for 20 min in the presence of 0.02 g sodiumlaurylsulfate at room temperature. Next the aromatic aldehyde 1 (2 mmol) was added and the reaction mixture was stirred for the time indicated in Table 2 . The progress of reactions was monitored by thin layer chromatography (TLC), eluted with ethyl acetate and n-hexane (3:7) mixture. After completion of the reaction, a thick precipitate was filtered off and washed with water. The crystalline pure products were obtained by further recrystalization from ethanol. Ethyl-1,2,6-triphenyl-4-(phenylamino)-1,2,5,6-tetrahydropyridine-3-carboxylate (4a Methyl-1,2,5,6-tetrahydro-2,6-bis(4-nitrophenyl)-1-phenyl-4-(phenylamino)pyridine-3 Ethyl-1,2,5,6-tetrahydro-2,6-bis(3-nitrophenyl)-1-phenyl-4-(phenylamino) 
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